



National Culture, Families, or Education Policies: 
What Determines National Test Scores? 





























An	 increasing	 number	 of	 countries	 participate	 in	 international	 tests	 of	 their	 students’	
cognitive	 skills.	 	 The	 results	 show	 the	 enormous	 variation	 in	 students’	 average	 skills	 across	





and	Woessmann	 [2007]	 present	 evidence	 that	 average	 scores	 on	 PISA	 2000	 tests	 are	 higher	
where	 parents	 are	 more	 educated,	 where	 schools	 have	 more	 resources	 and	 are	 privately	
operated,	 and	where	 the	 school	 system	 requires	a	 central	 exit	 exam.	 	 Juerges	and	Schneider	
[2004]	present	evidence	that	average	scores	on	TIMSS	1995	are	higher	where	parents	are	more	
educated	and	schools	have	more	 resources,	but	 they	do	not	 find	any	effect	 from	central	exit	
exams.					
Even	 though	 family	 and	 school	 characteristics	 are	 correlated	with	a	 country’s	 average	
scores,	there	is	reason	to	suspect	that	these	characteristics	are	not	their	principal	determinants.		
Hanushek	 and	Woessmann	 [2008]	 document	 that	 across	 the	world	 in	 response	 to	numerous	
types	of	school	initiatives,	student	achievement	has	been	remarkably	resistant	to	improvement.		
The	 implication	 is	 that	 something	 beyond	 families	 and	 the	 schools	 determines	 a	 country´s	
average	student	achievement.							
The	 economic	 development	 and	 cultural	 anthropology	 literatures	 provide	 alternative	
theories	 to	 explain	 national	 differences	 in	 student	 achievement.	 	 North	 and	 Thomas	 [1973]	
distinguish	between	the	proximate	and	the	fundamental	causes	of	economic	development.		They	
argue	that	physical	and	human	capital	are	the	proximate	determinants	of	economic	growth,	but	
a	 society’s	 institutions,	 and	 particularly	 its	 protection	 of	 property	 rights,	 determine	whether	
physical	and	human	capital	are	created.		North	[1990]	argues	that	institutions,	i.e.,	the	formal	
and	informal	rules	for	human	behavior,	create	the	political,	social,	and	economic	incentives	that	
determine	human	behavior	 in	each	society.	 	Organizations	and	 individuals	operate	within	 the	












economic	 resources	 for	 a	 substantial	 portion	 of	 their	 citizens.	 	 In	 an	 inclusive	 environment,	
citizens	have	the	incentive	and	the	means	to	invest	in	physical	and	human	capital	and	become	
economically	successful.		Acemoglu,	Gallego,	and	Robinson	[2014]	argue	that	societies	with	more	









cultural	 beliefs	 can	 have	 somewhat	 different	 institutions,	 if	 they	 have	 a	 different	 historical	
experience.		As	a	consequence,	a	society’s	cultural	beliefs	and	its	institutions	could	both	affect	
its	students’	average	test	scores.			
In	 this	 paper	 I	 first	 describe	 the	 channels	 through	 which	 cultural	 and	 institutional	
characteristics	affect	student,	 family,	and	school	behavior	and	ultimately	determine	students’	
average	 skills	 in	 each	 country.	 	 Subsequently,	 I	 analyze	 whether	 cultural	 and	 institutional	
characteristics	explain	cross-country	differences	in	average	scores	on	PISA	2012	and	2015	tests	
of	mathematics.		I	find	that	either	cultural	beliefs	or	a	measure	of	institutional	characteristics	can	





would	 have	 a	 limited	 effect	 because	 the	 cultural	 and	 institutional	 characteristics	 continue	




of	 proximate	 factors	 combined	 and	 that	 the	 effect	 of	 central	 exit	 exams	 is	 small	 and	 not	
statistically	significant.						
These	findings	do	not	mean	that	individual	schools	and	teachers	cannot	have	a	positive	




to	 raise	 students’	 average	 scores	 because	 they	 act	 as	 agents	 of	 the	 larger	 culture,	 as	 do	 the	




detail.	 	 Section	 III	 specifies	 the	model	 and	 the	 data	 used	 to	 test	 the	 hypothesis.	 	 Section	 IV	
presents	the	results.		Section	V	concludes.			
II. The	Hypothesis	
A	priori	 it	 is	evident	that	cultural	beliefs	and	practices	must	affect	student	 learning,	at	
least	 to	 some	degree.	 	Motivation	 is	 critical	 in	determining	whether	 a	 student	 learns.	 	As	 an	
example,	 in	 low-income	 countries	 poor	 urban	 students	 often	 choose	 whether	 to	 achieve	
cognitive	skills	 in	school	or	to	participate	 in	criminal	gangs.	 	Rich	students	choose	whether	to	
focus	on	achieving	cognitive	skills	or	on	cultivating	relationships	with	members	of	 their	social	
class.	 	 The	 choices	 they	make	 depend	 on	 the	 culture	 (i.e.,	 the	 societal	 beliefs	 about	what	 is	











the	effects	of	culture	and	 institutions.	 	 Instead	they	examine	the	effects	of	 family	and	school	
characteristics,	which	are	the	proximate	determinants	of	these	scores.		Fuchs	and	Woessmann	
[2007]	perform	a	principal	components’	analysis	of	the	effects	of	five	categories	of	factors	on	
average	 PISA	 2000	 scores	 in	 32	 countries.	 	 They	 show	 that	when	 included	 alone,	 the	 family	
characteristics	 category	 has	 the	 largest	 effect,	 explaining	 49%	 of	 the	 variation	 in	 average	
mathematics	scores	across	countries.		The	parents’	level	of	schooling,	which	they	assume	has	a	
uniform	effect	across	countries,	is	a	particularly	influential	component	of	these	characteristics.							
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be	 selected	 for	more	 advanced	 study,	 or	 for	 entry	 into	 the	most	 prestigious	 schools,	 which	
subsequently	determines	access	to	the	most	prestigious	organizations	after	graduation.			
A	 societal	 emphasis	 on	 standardized	 testing	 for	 advancement	 creates	 an	 enormous	
incentive	for	families	to	pressure	their	children	to	work	hard,	perhaps	excessively	hard,	to	achieve	






Breton	 and	 Canavire-Bacarreza	 [2017]	 investigate	 why	 Latin	 American	 countries	 had	
average	scores	on	the	PISA	2012	mathematics	test	that	are	100	points	below	the	average	scores	
in	 Scandinavian	 countries.	 	 Families	 in	 Latin	 America	 have	 a	 much	 lower	 average	 level	 of	
schooling.		But	in	addition,	they	show	that	the	parents’	level	of	education	in	Latin	America	has	a	





controls	on	 the	publication	and	 importation	of	books	 in	Latin	America	prior	 to	 independence	
from	Spain	and	Portugal.									
Perhaps	more	importantly,	a	country’s	culture	and	institutions	explain	the	average	level	










organizations,	 while	 private	 schools	 are	 more	 accountable	 to	 religious	 organizations	 or	 to	
parents.		But	regardless	of	their	ownership	structure,	all	schools	must	operate	in	ways	that	are	
acceptable	to	the	religious	authorities,	political	authorities,	and	parents	in	each	country.			
Conceptually,	 the	 relationships	 between	 the	 culture,	 the	 political	 and	 religious	
organizations,	 the	educational	 system,	 families,	 and	 student	achievement	 can	be	modeled	as	
shown	 in	 Figure	 2.	 	 Since	 the	 political	 or	 religious	 organizations	 that	 manage	 schools	 are	





































includes	 the	 belief	 that	 merit	 should	 determine	 schooling	 and	 work	 opportunities,	 then	 the	











Other	 researchers	have	 investigated	 the	 relationship	between	certain	elements	of	 the	
conceptual	 model	 shown	 in	 Figure	 2.	 	 French,	 French,	 and	 Li	 [2015]	 show	 that	 cultural	
characteristics	affect	expenditures	on	education,	which	then	affect	average	scores	on	PISA	tests.		








AvgScore	 represents	 the	average	score	on	 the	PISA	mathematics	 test	 in	each	country	 i	and	X	




2015.	 	 I	use	the	average	of	the	two	scores	when	both	are	available.	 	Since	each	set	of	scores	
includes	some	error	as	the	true	measure	of	students’	average	skills,	this	error	is	likely	to	be	lower	
in	 the	 average	 score	 from	 two	 tests.	 	 Since	 average	 scores,	 cultural	 beliefs,	 and	 institutional	
characteristics	change	very	slowly,	there	is	no	reason	to	expect	that	any	change	in	the	average	
scores	over	this	three-year	period	is	due	to	changes	in	the	independent	variables.		Using	scores	


























has	been	 applied	 to	 almost	 all	 of	 the	 countries	 that	 participated	 in	 the	PISA	 tests.	 	 For	 each	
country	I	obtained	its	rating	for	each	of	the	five	cultural	belief	categories	from	the	Hofstede	web	






ago	 continue	 to	 have	 validity	 as	 a	measure	 of	 a	 society’s	 cultural	 beliefs	 compared	 to	 other	




































































Rule of Law Index














































































correlated	with	 the	Rule	of	 Law	 index.	 	 Individualism	has	a	positive	effect	and	Acceptance	of	
hierarchy	has	a	negative	effect	on	the	quality	of	government	institutions.	 	 	Licht,	Godschmidt,	











particular	 religion.	 	 Although	 religion	 has	 lost	 influence	 in	 many	 societies,	 adherence	 to	 a	
particular	 religion	 still	 defines	 or	 affects	 many	 cultural	 beliefs,	 including	 individualism,	
acceptance	of	hierarchy,	and	uncertainty	avoidance.		It	seems	reasonable	to	examine	whether	
adherence	to	the	world’s	major	religious	ideologies	can	explain	a	country’	average	test	scores.		
























the	existence	of	a	 central	exit	exam	and	 the	 share	of	 secondary	 school	enrollment	 in	private	
schools.	 	 I	 obtain	 information	 about	 the	 existence	 of	 the	 central	 exit	 exam	 from	 Leschnig,	




Table	 1	 presents	 the	 results	 from	 models	 that	 investigate	 the	 relationship	 between	
average	test	scores	and	a	series	of	cultural	and	institutional	characteristics.		Column	1	presents	
the	results	with	Hofstede’s	five	cultural	characteristics.		Overall	the	five	characteristics	explain	
57%	 of	 the	 variation	 in	 average	 test	 scores,	 but	 only	 Long-Term	 Orientation	 is	 statistically	
significant	at	the	5%	level.			




the	 average	 level	 of	 adult	 schooling.	 	 The	 implication	 is	 that	 an	 additional	 cultural	 factor	 is	
required	to	explain	average	scores	in	these	countries,	namely	their	Confucian	tradition.			
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The	 importance	 of	 Individualism	 for	 high	 test	 scores	 surges	 in	 the	 model	 once	 the	
Confucian	dummy	is	added.	 	Confucian	countries	are	unusual	 in	having	 low	Individualism	and	
high	test	scores,	apparently	due	to	the	Confucian	tradition	of	reliance	on	standardized	testing	for	














Column	4	examines	whether	 the	Rule	of	 Law	 index	also	explains	average	 scores.	 	 The	





the	 results	 when	 the	 six	 cultural	 characteristics	 and	 the	 one	 institutional	 characteristic	 are	















score	 associated	 with	 each	 religion,	 which	 explains	 26%	 of	 the	 variation	 in	 average	 scores.		
Protestant	 affiliation	 raises	 average	 scores	 by	 20	points	while	 Catholic	 and	Muslim	affiliation	
lower	average	scores	by	45	and	95	points,	respectively.		Adding	the	Confucian	tradition	raises	the	
explained	variation	to	43%	without	changing	the	relative	scores	between	the	religious	affiliations.		
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model	 in	 column	 3,	 the	 effects	 of	 the	 religions	 decline	 and	 become	 statistically	 insignificant.			
When	the	Rule	of	Law	 index	 is	added	 in	column	4,	 the	effects	of	 the	 three	 religions	diminish	
further.	 	The	effect	of	affiliation	to	Islam	still	 lowers	scores	by	27	points,	but	this	effect	 is	not	
statistically	significant.		These	results	indicate	that	the	Hofstede	cultural	characteristics	and	the	
Rule	 of	 Law	 institutional	 characteristic	 are	 the	 more	 valid	 determinants	 of	 the	 variation	 in	
average	scores.							
If	 cultural	 and	 institutional	 characteristics	 are	 the	 fundamental	 causes	of	 average	 test	
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of	 secondary	 school	enrollment.	 	 These	proximate	causes	explain	59%	of	 the	variation	 in	 the	
average	scores,	although	the	central	exit	exam	and	the	private	share	of	secondary	enrollment	
are	not	statistically	significant.	
Column	 2	 shows	 the	 results	 when	 the	 variable	 for	 pre-tertiary	 public	
expenditures/student	is	added	to	the	model.		This	variable	is	highly	statistically	significant	and	










has	a	huge	effect	 that	 is	highly	 statistically	 significant,	and	 it	 raises	 the	explained	variation	 in	
average	 test	 scores	 to	81%.	 	This	model	provides	very	 strong	evidence	 for	 the	 importance	of	
culture	in	the	determination	of	average	test	scores.					
Column	5	shows	the	results	when	the	Rule	of	Law	index	is	added	to	the	model.		Even	with	
the	other	proximate	causes	still	 in	 the	model,	 the	Rule	of	Law	has	a	huge,	highly	statistically-
significant	effect.		With	this	variable	included,	the	explained	variation	in	average	scores	rises	to	
85%.			
Column	6	 shows	 the	 results	when	 the	 two	most	 important	 cultural	 characteristics	are	
included	in	the	model.		These	variables	raise	the	total	explained	variation	to	87%,	but	they	are	
not	statistically	significant	at	the	5%	level.	 	With	the	 inclusion	of	the	cultural	and	 institutional	
variables,	 the	 effect	 of	 parental	 schooling	 becomes	 much	 smaller	 and	 is	 only	 statistically	
significant	at	the	5%	level.	
	Overall	the	effect	of	parental	schooling	on	average	scores	declines	by	67%	when	cultural	
and	 institutional	characteristics	are	 included	 in	the	model.	 	These	results	 indicate	that	a	 large	








Since	 the	 independent	 variables	 have	 different	 magnitudes,	 the	 magnitude	 of	 their	
estimated	 effects	 does	 not	 indicate	 their	 relative	 importance	 in	 determining	 average	 scores.		
Table	4	shows	the	effect	on	average	scores	of	changes	in	each	input	variable	from	its	minimum	
to	 its	 maximum	 value	 for	 three	models	 with	 different	mixes	 of	 fundamental	 and	 proximate	
causes.				The	interpretation	of	the	results	in	this	table	provides	a	guide	to	the	relative	importance	
of	the	various	cultural	and	other	national	characteristics	in	explaining	differences	in	average	PISA	
test	scores	between	countries.	 	 It	also	provides	an	 indication	of	how	much	changes	 in	certain	
characteristics	might	enable	countries	to	raise	their	scores.			














	 Min	 Max	 Effect	 Points	 Effect	 Points	 Effect	 Points	 Share	
Parents	Schooling	 7.0	 14.0	 14.6	 102.2	 	 	 4.8	 33.6	 	
School	Resources	 5.8	 34.5	 2.22	 63.7	 	 	 1.94	 55.7	 	
Pupil-Teacher	Ratio	 8.4	 23.6	 -1.48	 22.5	 	 	 	 	 	
Central	Exit	Exam	 0.0	 1.0	 13.1*	 13.1	 	 	 11.9*	 11.9	 	
Subtotal	 	 	 	 201.5	 	 	 	 101.2	 .37	
Confucian	Trad	 0.00	 1.00	 	 	 60.2		 60.2	 64.2	 64.2	 	
Rule	of	Law	 0.34	 0.89	 	 	 146.1	 80.4	 100.2	 55.1	 	
Individualism	 0.13	 0.91	 	 	 48.3	 37.7	 27.1*	 21.1	 	
LT	Orientation	 0.13	 1.00	 	 	 72.5	 63.1	 33.2	 28.9	 	
Subtotal	 	 	 	 	 	 241.4	 	 169.3	 .63	
Total	 	 	 	 201.5	 	 241.4	 	 270.5	 	
*Not	statistically	significant	at	the	5%	level	
	
		When	both	sets	of	causes	are	 in	 the	model,	 the	maximum	variation	 in	all	 the	causes	
changes	average	scores	by	271	points,	which	 is	29	points	more	 than	 the	 fundamental	 causes	





will	not	reliably	 lead	to	 improved	student	performance	when	the	institutional	structure	 is	not	
changed.		This	may	be	true	in	rich	countries,	but	for	poor	countries	the	results	here	suggest	the	
opposite.		After	controlling	for	cultural	factors,	increasing	public	funding	for	schools	is	the	only	
policy	 option	 identified	 here	 that	 is	 associated	 with	 substantially	 higher	 average	 scores	 (55	
points).			
Even	 this	 effect	may	 be	 politically	 impossible	 to	 achieve	 because	 only	 countries	with	
certain	cultural	and	institutional	characteristics	are	willing	to	provide	substantial	public	resources	
to	schools.		Another	regression	(not	shown)	reveals	that	about	50%	of	the	variation	in	the	public	







conclusion,	but	 the	effect	 is	only	significant	at	 the	10%	 level.	 	Rather	 the	results	suggest	 that	
cultural	and	institutional	changes	in	the	society	are	required	to	substantially	raise	these	scores.		
According	to	this	analysis,	the	adoption	of	a	central	exit	exam	might	raise	average	scores	by	12	
points,	 but	 the	 existence	 of	 a	 Confucian	 tradition	 that	 ties	 advancement	 in	 society	 to	 the	
achievement	of	high	scores	on	this	exam	raises	average	scores	by	64	more	points.		Absent	this	
tradition,	the	effect	of	a	central	exit	exam	seems	quite	limited.		
These	 results	 indicate	 that	 schools	 are	 relatively	 limited	 in	 their	 capability	 to	
independently	raise	students’	average	test	scores.		An	increase	in	school	resources	or	in	adults’	






input	 values	 shown	 in	 Table	3.	 	 Singapore	has	higher	 average	 scores	primarily	 because	of	 its	
Confucian	 tradition,	 its	much	 higher	 commitment	 to	 the	 Rule	 of	 Law,	 its	 Long	 Term	Cultural	

































improvement	 is	 feasible	 across	 countries	 because	 the	 evidence	 also	 indicates	 that	 whether	
countries	are	willing	to	provide	these	resources	is	itself	culturally-determined.			
In	contrast,	 I	 find	that	three	cultural	characteristics	and	one	 institutional	characteristic	
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